Lead Contamination of the Flint, Michigan Water Supply: 

A Distillation of Readily Available Information - Updated to May 2016 


For the past year, I have been obsessively plowing through the waterworks literature, research 
reports, news articles, public health publications with recent data, histories [e.g., Brush with 
death: a social history of lead poisoning, Johns Hopkins University Press, 2001], informal 
publications, blogs, reader comments, and, most intently, the results of Michigan’s official 
inquiry [Flint Water Advisory Task Force Final Report, March , 2016\ related to the toxicant, 
lead - particularly in drinking water supplies. 

Although admittedly from a distance of 629 miles (Columbia, MO to Flint, Ml), I have been 
trying to learn what happened in the Flint, Michigan water system - and what water suppliers 
must learn from this distressing episode. 

The story begins with the efforts of Michigan’s state-appointed emergency managers (EMs) 
attempting to reduce the expenditures, including that for water supply, of the poverty-stricken 
City of Flint which was in debt - and in financial receivership. John T. O’Connor 

Based on the Flint Water Advisory Task Force (FWATF) Final Report, March , 2016: 

Before 2014, Flint purchased treated water from the Detroit Water and Sewerage Department 
which was sourced from Lake Fluron. 

Looking to lower the City’s water costs, Flint’s emergency manager decided to join the 
Karegnondi Water Authority which was building a pipeline from Lake Huron. 

Accordingly, Detroit Water decided to terminate their long-term water agreement with Flint and 
proposed to negotiate a new, short-term agreement. 

Flint declined the offer. 

April, 2014: While waiting for the new pipeline to the Lake to be completed, Flint began 
drawing water from the Flint River and treating it at the City’s plant. 

Adverse Reactions to changes in water quality: 

October 2014: Consumer complaints regarding odor, color, taste; General Motors switched to 
Flint Township water for its Flint Engine Operations facility. 


American Civil Liberties Union reports Lead Concerns 

July 9, 2015: ACLU-Michigan reporter Curt Guyette breaks story of concerns about lead in 
Flint’s drinking water by detailing the June 24 EPA/Del Toral memo, reporting the high lead 
levels in LeeAnne Walters’s water, and exposing the lack of corrosion control in Flint drinking 
water treatment. 

MDEQ Public Information Officer Karen Tommasulo e-mails Wurfel/Michigan Department of 
Environmental Quality (MDEQ) as Michigan Public Radio begins picking up on the ACLU 
reports concerning Flint lead-in-water issue. “Apparently, it is going to be a thing now.” 

July 13, 2015: Michigan Radio quotes Wurfel’s/MDEQ reassurances in story on EPA memo. 
"Let me start here - anyone who is concerned about lead in the drinking water in Flint can 
relax... It does not look like there is any broad problem with the water supply freeing up lead as 
it goes to homes." 


Flint Water Department 

2015 - 3rd Quarter Regulated Detected Contaminants 
(Flint River as Source) 

No lead in water leaving the Treatment Plant. 
Little or no lead in water in the transmission mains. 

Turbidity - Highest Single Measurement: 0.18 ntu 
Total Chlorine Residual - Range: 0.2 - 4.0 mg Cl/I 

Consumer’s Tap Samples exceeding Action Level 
Lead: 16/189 
Copper: 0/189 

Treated Water: No water quality violations 


August 28, 2015: Concerned Pastors announce water giveaway in Flint. 

September 29, 2015: Wurfel/MDEQ states in National Public Radio interview that EPA/Del 
Toral's draft report was the work of a "rogue employee.” 



Virginia Tech Researchers test for Lead 


August 23, 2015: Professor Marc EdwardsA/irginia Tech (VT) notifies City of Flint and MDEQ 
that VT has begun collecting samples for a water quality study in Flint. 

August 27, 2015: Edwards/VT reports findings of elevated lead levels in its Flint water study; 
EPA Region 5 reports to MDEQ that VT study is finding elevated lead levels. 52% of first 48 
samples analyzed were at or above 5 ppb "which suggests a serious lead in water problem.’’ 

August 27, 2015: Mike Brown, Governor Snyder's senior federal policy representative, e-mails 
Wurfel/MDEQ to inquire about discrepancy in lead levels measured in water in LeeAnne 
Walters's home. Wurfel replies: “This person is the one who had EPA lead specialist come to 
her home and do tests, then released an unvetted draft of his report (that EPA apologized to us 
profusely for) to the resident, who shared it with ACLU, who promptly used it to continue 
raising hell with the locals... (I)t’s been rough sledding with a steady parade of community 
groups keeping everyone hopped-up and misinformed.” 

The Virginia Tech researcher’s analyses revealed lead levels in excess of 15 pg/l, the USEPA 
Action Level, in 16% of 271 households sampled. Flushing of household taps reduced lead 
levels substantially, with 4% of households exceeding the Action Level thereafter. JTO’C 





















Virginia Tech Lead Corrosion Tests: #1 
Detroit versus Flint River Water, 8-’15 
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Virginia Tech Lead Corrosion Tests: #2 
Detroit versus Flint River Water, 9-’15 
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Static jar tests indicated that treated Flint River water is 12 to 19 times more corrosive than 
Detroit (treated Lake Huron) water. Water temperature and chlorine residuals were not 
reported. 




Detroit 2wks Flint 2wks Flint +P 2wks 


Phosphate treatment appeared to be marginally effective in reducing lead corrosion. JTO’C 

















MDEQ Refutes VT Results, Conclusions 


September 2, 2015: Wurfel/MDEQ issues press release disputing Edwards/VT's test results 
and conclusions about corrosion and lead leaching. 

"(W)e want to be very clear that the lead levels being detected in Flint drinking water are not 
coming from the treatment plant or the city’s transmission lines... The issue is how, or whether, 
and to what extent the drinking water is interacting with lead plumbing in people’s homes.” 

MDEQ notifies Flint of return to compliance on Disinfection Byproducts (TTFIM). 

Croft/Flint-Dept. of Public Works (DPW) e-mails state and local officials announcing that Flint is 
in compliance with Ml SDWA; report 160+ lead samples (taken) since switch, remain within 
EPA standards. 

The Confrontation Escalates 

September 8, 2015: EdwardsA/T e-mails (Flint) Mayor Walling re: lead in water issue. "I have 
no idea what MDEQ’s agenda is, but based on their press releases and actions to date, 
protecting the public and following Federal laws, does not seem to be a priority." 

September 9, 2015: Wurfel/MDEQ e-mails Fonger/MLive re: Edwards's test results. Virginia 
Tech researchers “only just arrived in town and (have) quickly proven the theory they set out to 
prove... offering broad, dire public health advice based on some quick testing could be seen as 
fanning political flames irresponsibly. ” 

September 9, 2015: Michelle Bruneau/Michigan Department of Health and Human Services 
(MDHHS) e-mails Kory Gretsch/MDHHS: "if we're going to take action it needs to be soon 
before the Virginia Tech University folks scandalize us all. ” 

September 15, 2015: MLive reports on Edwards/VT's statement that results of Flint's lead 
tests cannot be trusted - that the City's results amount to "smoke and mirrors" due to flawed 
testing procedures. "Flint is the only city in America that I'm aware of that does not have a 
corrosion-control plan in place to stop this kind of problem." 

Wurfel's response, quoted in the article: "The problem isn't new. It's just news (now, and) a 
knee-jerk reaction would be an irresponsible response. ” 

September 20, 2015: Edwards/VT alleges in e-mail to EPA officials that Flint’s lead sampling 
techniques are seriously flawed. "They do not have an approved lead sampling pool. Only 13 
of the lowest lead sampled homes from 2014 were resampled in 2015. The homes sampling 
high in 2014 were not asked to be resampled. At best, their program is sending out sampling 
bottles at random across the city.” 



Conflict emerges over Elevated Blood Lead Levels (EBLL) in Children: 

Hurley Medical Center (HMC) is recruited to independently evaluate BLL data. 

September 11, 2015: Dr. Mona Hanna-Attisha contacts Dr. Lawrence Reynolds with concerns 
re: children’s blood lead levels ... She convenes Hurley Medical Center (HMC) Research 
Team. Dr. Reynolds contacts MDHHS Childhood Lead Poisoning Prevention Program 
(CLPPP) with data request for Flint EBLLs, and contacts MDEQ staffer who states MDEQ is 
awaiting a letter from MDHHS regarding health issues and action. 

September 21, 2015: Greater Flint Health Coalition (GFHC) views presentation by Dr. Hanna- 
Attisha and passes resolution requesting health advisory for City of Flint. ... members of GFHC 
meet with then-mayor Walling, administrator Henderson and DPW director Crump requesting 
action on the resolutions... Administrator's response: Flint cannot change water sources 
because of cost, and the water leaving the plant meets MDEQ standards. 

September 23, 2015: Nancy Peeler/MDHHS, director of state's Childhood Lead Poisoning 
Prevention Program (CLPPP), corresponds with Scott/MDHHS to consider re-running the 
analysis conducted in July, and asking for formal epidemiologic help. ... MDHHS official 
Michael Robinson reports that the Governor’s Office briefing maintains that Flint water does 
not represent an “imminent public health problem.” 

September 24, 2015: In the absence of a response by Flint City Administration or Genesee 
County Health Department (GCHD), a press conference is called by HMC and GFHC 
members to advise the community of a health emergency. In press conference, Dr. Mona 
Hanna-Attisha presents HMC's findings of elevated blood levels in Flint children, followed by 
remarks by the GCHD Director Mark Valacak. The city administrator attends. 

Wurfel/MDEQ calls Hurley findings "unfortunate" and says water controversy is becoming 
“near-hysteria"] "Flint's drinking water is safe in that it's meeting federal and state standards.” 

MDEQ/VT Conflict Intensifies 

September 24, 2015: EdwardsA/T e-mails Scott/MDHHS re: difficulty in obtaining state blood- 
lead records. “Can you tell me why it is so difficult to get this data, and why your agency is 
raising so many obstacles to sharing it with everyone who asks?...I have been asking to see 
your data since MDEQ first sent it to reporters back in August, and I count 10 email that I sent 
responding to all your questions. As of yet, you have given me nothing in response.” 

September 24, 2015: Scott/MDHHS drafts response to Edwards/VT but does not send to him; 
sends to Peeler/MDHHS for review who recommends changes. Scott: “I agree that his 
statements are inappropriate; there are plenty of things I’d LIKE to say in response, but won’t.” 



Michigan Department of Health and Human Services (MDHHS) Defends Findings 

September 24, 2015: Robert Scott/MDHHS e-mails colleague Nancy Peeler saying he has 
attempted to “recreate Hurley’s numbers” and sees “difference between the two years... but 
not as much difference as (Hurley) did. ” “I’m sure this one is not for the public. ” 

G. Lasher/MDHHS e-mails Governor's Office and MDEQ with update on Flint drinking water 
issue minimizing findings from Dr. Hanna-Attisha’s "data"] attaches MDHHS talking points to 
support claim that elevated blood lead levels in Flint in 2014 are consistent with seasonal 
changes. 

September 26, 2015: Chief of Staff Dennis Muchmore e-mails Gov. Snyder an update on Flint 
water issues. "Now we have the anti everything group turning to the lead content... We can't 
tolerate increased lead levels in any event, but it's really the city's water system that needs to 
deal with it. ” 

September 28, 2015: MDHHS Director Nick Lyon e-mails staff in his department for help 
refuting VT/HMC blood lead level data. “I need an analysis of the Virginia Tech/Hurley data and 
their conclusions. I would like to make a strong statement with a demonstration of proof that 
the lead blood levels seen are not out of the ordinary and are attributable to seasonal 
fluctuations. Geralyn (Lasher) is working on this for me but she needs someone in public 
health who can work directly with her on immediate concerns/questions. ” 

September 29, 2015: Detroit Free Press publishes their own analysis of state's blood lead level 
data, saying the State's data actually support the HMC findings. 

September 29, 2015: Dr. Hanna-Attisha e-mails Wells/MDHHS with updated findings on blood 
lead levels correlated to water supply switch; Wells asks when Hanna-Attisha is going public 
with the results. Hanna-Attisha: "...when we noticed our findings and the glaring correlation to 
elevated water lead levels in the same locations and learned that corrosion control as never 
added to the water treatment, we ethically could not stay silent. In addition, your annual 
elevated blood level percentage supports our findings - annual decrease (as seen nationally) 
and then an increase post-water switch. We also knew that releasing our data would only incite 
a data war; however, the more we dig, the more alarming the results. ” 

Reevaluation of Department of Health (MDHHS) data confirms lead level increases 

October 1-8, 2015: State CMO Wells confirms HMC blood lead level data (showing greatly 
increased blood lead levels in some Flint neighborhoods). “After a comprehensive and detailed 
review down to the zip code level, we have found that the state analysis is consistent with that 
presented by Hurley. ” 



MiDHHS 


Michigan Department of Health and Human Services (MDHHS) 
Blood Lead Level Test Results for Flint Zip Codes 48501-48507 
Genesee County, and the State of Michigan 
Summary as of November 13, 2015 


Executive Summary 

This report is generated by MDHHS to track 

Blood Lead Level test results in Flint, 

Michigan. 

• Counts on this report include both 
capillary and venous blood tests. People 
who have had multiple tests are counted 
only once per year. 

• Since 10/1/2015, an additional 1,361 
people have been tested in Flint. 

• Continued testing efforts 

by Genesee County Health Department, 
MDHHS and local medical personnel 
have identified 21 children with blood 
lead levels greater than or equal to 
5|ig/dL (micrograms per deciliter) since 
10/1/2015. 

• Three percent of the children younger 
than 6 years old tested since 10/1/2015 
have had blood lead levels greater than 
or equal to 5pg/dL. 

• Additional testing is ongoing. Counts 
will vary as new results are added. 
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Note. WLL = water lead level. 
*P<.05. 


FIGURE 1—Comparison of Elevated Blood Lead Level Percentage, Before (Pre) and After 
(Post) Water Source Change From Detroit-Supplied Lake Huron Water to the Flint River: 
Flint, Ml, 2013 and 2015 















The APHA report, providing data on changes in elevated lead blood levels in children, seems very valuable. The 
literature citations are also helpful. 

The conclusion of the paper is ominous for water utilities management nationwide because it implies that some 
unknown, undetectable, but implicit factor in a surface water supply results in intense corrosion of service lines 
and household plumbing leading to sharply elevated lead levels at the tap. It will occur to all water suppliers that 
the specific factor(s) influencing the corrosivity of this particular water must be identified so that control measures 
can be developed and additional regulatory guidance can be provided to water utilities. Many U.S. utilities 
(perhaps Missouri River water suppliers included), draw from similar water sources and provide similar treatment 
for corrosion control. 

A cursory examination of the data presented in the APHA paper leads to some questions that appear to need 
further examination, however. For example, there were increases in the number of elevated blood lead level 
(EBLL) percentages in all areas examined following the conversion to Flint River water. Even the detects in areas 
outside Flint increased 71%. Although this external increase is attributed to experimental error, it is larger than the 
28% increase in detects observed in that area defined as the ‘Lower Water Lead Level' area within the City of 
Flint. 

The data make it clear that elevated blood lead levels in that area within Flint defined as the ‘High Water Lead 
Level’ increased a whopping 265% after the change in water source. 

This leads to a critical question of what factors, within the distribution system, would result in such an apparent 
disparity in localized corrosivity. In other words, why wasn’t the water, at least, roughly equally corrosive 
throughout the distribution system? This is not a trivial question for water utility management since few water 
quality parameters change so dramatically during distribution. 

Instead of uniformity in corrosion rates, a greater than five-fold difference in 'water lead levels (WLL) exceeding 15 
fjg/l’ throughout just nine wards was observed. Indeed, Ward 4 residents might have applauded Flint's change in 
water source for decreasing their EBLLs by nearly half. 

There seems have been sharply elevated water lead levels and, hence, EBLLs, primarily in an area within central 
Flint. What happened in this area? Were there comparable elevated copper levels? 

Missing is an analysis of the distribution system. Data on locations of finished water storage reservoirs (which 
provide added retention), water residence times (many utilities have distribution system flow models), location and 
operation of chlorine booster stations (if any), persistence of disinfectant residuals (corrosion would be expected 
to be greatest in areas where oxidative residuals were highest), pH reactions, temperature, and main break 
locations might provide added insight. Consumer complaint records (kept by most utilities) might indicate whether 
discolored water was prevalent throughout the system or primarily in specific locales. Comparative lead data in 
households having ion exchange softening units might help explain highly variable lead levels. 


Finally, the public health researchers did not offer evidence that water corrosivity increased following the change 
in water sources. (This would have required comparative measurements of the rates of metal loss.) To an extent, 
this experiment might be run as Lake Huron water is brought back into Flint’s distribution system - presumably, 
prompting lead levels - and, ultimately, EBLL’s - to decline to previous lower levels. 


Whatever the circumstances or source water, the lead service lines in Flint urgently need replacement. Wherever 
in the country they exist, it is obvious that their removal should be expedited. JTO’C 

Reactions to confirmation of Elevated Lead Blood Levels (ELBL) 

Private and public sources donate $105,000 to fund 5,000 water filters for Flint residences; to 
be distributed to "highest risk populations first.” 

Greater Flint chapter ACLU joins petition urging EPA to order Flint to reconnect to Detroit 
(DWSD) system. 

Detroit (DWSD) provides proposal for reconnecting Flint to DWSD system. 

GCHD school screening water samples are collected for lead analysis. 

Wyant/MDEQ briefs Gov. Snyder on Flint water issues; affirms elevated test results for lead in 
water at Flint schools. 

Detroit Free Press publishes article with details on corrosivity of Flint River water, based on 
VT's study. "The tests showed Flint Water without added phosphates corroded the lead at 19 
times the rate of Detroit water. Even when phosphates were added, it corroded at 16 times the 
rate of the Detroit water. " (DFP 10S11 SI 5) 

State Legislature authorizes $9.35 million to help City of Flint pay for return to DWSD water 
system, water filters, and staff at schools to gauge lead exposure (signed by Governor Snyder 
Oct. 15). C.S. Mott Foundation pledges another $4 million and City of Flint will provide 
additional $2 million. 

October 16, 2015: DWSD and City of Flint execute water supply contract, and City of Flint is 
reconnected to DWSD system. 


A Bottled Water Tsunami creates additional environmental problems for Flint 
Walmart, others promise Flint up to 6.5M water bottles 

http://www.freep.com/story/news/local/michigan/flint-water-crisis/2016/01/26/big-companies-promise-flint-up-65m-water- 

bottles/79320444/ 

NBC News: Flint's Next Issue: What to Do With Empty Water Bottles? 

http://www.nbcnews.com/storyline/flint-water-crisis/flint-s-next-issue-what-do-empty-water-bottles-n505781 

January 16, singer Cher donated 181,000 bottles of water; the Legacy Group Water Project 
coordinated with the Red Cross and the City of Flint as well as Bottles for the Babies to 
distribute water and filters. Operation Flint began accepting water donations. 

January 18, rapper Meek Mill donated $50,000 and 60,000 bottles of water; Oskar Blues 
Brewery and Ball Corporation donated 50,000 cans of water to Flint. 

January 21, from the Ontario Hockey League, the Windsor Spitfires donated 40,000 and 
Sarnia Sting donated 15,000 bottles of water; Faygo and the United Way of America began a 
fund where $2 will provide a full case of free water. 

January 22, Detroit Lions defensive end Ziggy Ansah donated 94,000 bottles and Terrance 
Knighton and his Washington Redskins teammates donated 3,600 bottles of water. Anheuser- 
Busch donated 51,744 cans of water. 

January 24, actor Mark Wahlberg and rappers Sean Combs, Eminem, and Wiz Khalifa 
donated 1 million bottles. 

January 25, Craigslist founder Craig Newmark donated $50,000 and 25,000 cases of water. 

January 26, Walmart, The Coca-Cola Company, Nestle and PepsiCo announced that they 
would collectively donate a total of 176 truckloads of water (up to 6.5 million bottles). Rapper 
The Game donated donated $1,000,000 in water bottles; FedEx ; the city of Memphis, 
Tennessee donated 12,000 bottles. Detroit Pistons forward Marcus Morris, in conjunction with 
Philadelphia organizations F.O.E. and the Nehemiah Davis Foundation donated 60,000 cases 
of water. 

Puff Daddy and Mark Wahlberg donated a million bottles. Pearl Jam and the Detroit Lions 
have sent hundreds of thousands of bottles. 

January 27, Flint native Michael Moore, the documentary filmmaker, asked people to stop 
sending bottled water. 


Accountability 

Flint Water Advisory Task Force (FWATF) Final Report - March, 2016 


Governor Rick Snyder 
Where the buck stops? 
Received wrong information re. citizen, GM 
complaints. According to Governor Snyder, it 
was not until after September 28, 2015, that 
he was personally advised that MDEQ and 
MDHHS had been wrong for months about 
the reality of lead in the water and children’s 
blood lead levels. 


State-appointed Emergency Manager 
primary accountability, financial reform. 
Cost to reconnect Detroit (Huron) Water: 
Est. by EM @ $10 million + $1 million/month. 


Michigan Dept, of Environmental Quality 
SDWA primacy, flawed lead monitoring, 
failed oversight of operator training. 


Michigan Dept. of Health 
Lead Poisoning Prevention Program failed 
owing to poor data interpretations. 


U.S. Environmental Protection Agency 
Repeatedly informed MDEQ that Lead/ 
Copper Rule required corrosion control 
treatment; MDEQ disregarded warnings. 
USEPA criticized for slow (3 mo.) response. 


City of Flint Water Utility asked about 
phosphate addition, MDEQ advised 
corrosion control not required ; utility would 
first conduct two six-month rounds of lead 
monitoring. 


Consulting Engineers sole source contract, 
questionable surface water treatment 
experience, unresponsive to task force 
questions. 


Water Utilities Industry Water industry sought 
in court to limit lead service line removals to 
only the publicly owned portions of service 
lines - ‘partial lead service line replacement.’ 


Roles Not Addressed: 


Flint River Polluters The forgotten 
conspirators? - Industrial Dischargers and 
their Legacy Residues? 


Lead Industry Association Historically, the 
LIA resisted regulation and blamed lead 
poisoning victims for their illnesses; industry 
medical advisors contended that “lead intake 
was balanced by lead excretion. ” 


Office of the Governor 

Flint Water Advisory Task Force (FWATF) Final Report - March, 2016 

“ .. .acknowledge and support the many steps the Governor has taken to date to address the 
implications of lead in the Flint water supply 

• the state declaration of emergency 

• the establishment of both the Flint Water Inter-Agency Coordinating Council and Mission 
Flint, 

• additional funding for addressing the health issues faced by lead-poisoned children in 
Flint, 

• partial reimbursement for water bills paid during the time of lead contamination, and 
progress on a plan to replace (Lead Service Lines) LSLs. 

The Governor’s knowledge ... was compromised by the information—much of it wrong — 
provided by MDEQ and MDHHS. ” 


State-Appointed Emergency Manager 

March 23, 2015: Flint City Council votes 7 to 1 to end Flint River service and return to Detroit 
water service; the vote is non-binding since Flint is under EM control. 

Flint EM Ambrose: "It is incomprehensible to me that... Flint City Council would want to send 
more than $12 million a year to the system serving Southeast Michigan, even if Flint rate 
payers could afford it. (Lake Fluron) water from Detroit is no safer than water from Flint.” 


Michigan Department of Environmental Quality 

April 27, 2015: Busch: "If he (Del Toral/USEPA) continues to persist, we may need Liane or 
Director Wyant to make a call to EPA to help address his over-reaches. ” 

Cook: "I agree, the constant second guessing of how we interpret and implement our rules is 
getting tiresome." 

May 1,2015: Cook/MDEQ responds to Del Toral/EPA re: inquiries about Flint corrosion control, 
indicating MDEQ is delaying decision pending completion of second 6-month monitoring period 
in June 2015. Says that since Flint will be switching water source in another year, "requiring a 
[corrosion control] study at the current time will be of little to no value.” 


June 25, 2015: Rosenthal/MDEQ e-mails Glasgow and Wright/Flint DPW reminding them that 
61 more lead and copper samples need to be collected and sent to the lab by June 30, 2015, 
“and that they are will be [sic] below the AL [action level] for lead. /\s of now with 39 results, 
Flint’s 90th percentile is over the AL for lead.” 

July 1,2015: Gov. Snyder asks MDEQ and MDHHS about Flint; both report nothing unusual or 
widespread occurring, Flint complying with LCR, elevated blood (lead) levels are seasonal. 

Michigan Department of Health & Human Services 

July 22, 2015: Gov. Snyder's Chief of Staff Dennis Muchmore e-mails MDHHS director Lyon 
re: community concerns about lead in the water. "These folks are scared and worried about the 
health impacts and they are basically getting blown off by us (as a state we're just not 
sympathizing with their plight.)” 

July 23, 2015: Linda Dykema, director of MDHHS Division of Environmental Health, provides 
detailed response to the Muchmore inquiry via email to MDHHS managers. "DEQ has not seen 
a change in the city’s compliance with the lead rule since switching to the Flint River source... 
Regarding the EPA drinking water official quoted in the press articles, the report that he issued 
was a result of his own research and was not reviewed or approved by EPA management. He 
has essentially acted outside his authority.” 

July 24, 2015: In response to Muchmore's July 22 e-mail, Wurfel/MDEQ writes, “The bottom 
line is that the residents of Flint do not need to worry about lead in their water supply, and 
DEQ's recent sampling does not indicate an eminent [sic] health threat.” 

U.S. Environmental Protection Agency 

“EPA inquired (repeatedly) about (Corrosion Control Treatment) CCT at the Flint (Water 
Treatment Plant) WTP, advised MDEQ that the LCR unambiguously requires CCT, and were 
told incorrectly that Flint had an optimized corrosion control program. ” 

“EPA tried to convince MDEQ by persuasion and forthright referencing to the (Lead/Copper 
Rule) LCR that Flint needed to add CCT (as DWSD had been doing for decades). However, 
MDEQ was entrenched in its (incorrect) position that two 6-month monitoring periods are 
allowed before a decision on CCT is required. MDEQ forestalled imposing the requirement for 
CCT pending issuance of a legal opinion.” 

“EPA was similarly hampered by poor information derived from Flint’s flawed water quality 
sampling for LCR compliance.” 

(For almost 3 months), EPA was not insistent or forceful enough to prompt MDEQ to require 
Flint to add CCT. 



Growing Concerns, Tightening Standards 
1935-2016 
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— Action Levels for L ead in Drinking Water (ppb) 

— CDC Action Levels for Lead in Children's Blood (micrograms per deciliter) 


Evolution of Lead Standards 

1978: Pb banned in Paint 1980: Gasoline Phase-out 1991: USEPA Pb/Cu rule 

The Lead and Copper Rule (LCR), promulgated in 1991, falls under the SDWA. 

The goal of the LCR is to provide maximum human health protection by reducing lead and 
copper levels at consumers' taps to as close to the [Maximum Contaminant Level Goals] 
MCLGs as is feasible. To accomplish this goal, the LCR establishes requirements for 
community water systems (CWSs) and non-transient non-community water systems 
(NTNCWSs) to optimize corrosion control and conduct periodic monitoring. Systems are 
required to perform public education when there are lead action level exceedances at more 
than 10 percent of the taps that are sampled, treat source water if it contributes significantly to 
lead and copper levels at the tap, and replace lead service lines in the distribution system if the 
lead level at the tap continues to exceed the action level after optimal corrosion control and/or 
source water treatment has been installed. 

The MCLG for lead in water is 0 milligrams per liter (mg/I). 

The action level requiring public notification of exceedance is 0.15 mg/I (also expressed as 15 
parts per billion), (or, commonly, 15 pg/l). 




















Political Opposition to Clean Water Act and USEPA Enforcement Programs 

2005: President Bush proposed cutting the EPA's budget by almost a half-billion dollars, mostly 
from clean-water programs. He wanted to decrease spending on replacing aging water 
facilities by 83 percent. 

2011: House Speaker Newt Gingrich proposed total elimination of the EPA. 

2016: Donald Trump would “scrap” USEPA - or “DEP, the Department of Environment.” 

Ted Cruz has called USEPA a “radical” agency. “I think states should press back using every 
tool they have available.” “We’ve got to rein in a lawless executive that is abusing its power.” 
Senator James M. Inhofe, (R) Oklahoma, Chairman of the Committee on Environment and 
Public Works, denounced the (Clean Water Act) rule as a federal power grab. 

Marcos Rubio vowed to scale back the Clean Water Act. “Regulations in this country are out of 
control, especially the Employment Prevention Agency, the EPA.” 


"... the $100 million annual budget of the E.P.A.’s drinking water office has fallen 15 percent 
since 2006, and the office has lost more than a tenth of its staff. 

States are equally hard hit. In 2013, the Association of State Drinking Water Administrators 
said federal officials had slashed drinking-water grants, 17 states had cut drinking-water 
budgets by more than a fifth, and 21 had cut spending on full-time employees.” 

Unsafe Lead Levels in Tap Water Not Limited to Flint, New York Times, Feb. 8, 2016. 
http://www.nytimes.com/2016/02/09/us/regulatory-gaps-leave-unsafe-lead-ievels-in-water-nationwide.html?_r=0 
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Did race and poverty factor into water crisis? 

Flint is 57% black, 37% white, 4% Latino and 4% 
mixed race; more than 41% of its residents live 
below the poverty level: U.S. Census. 

Mr. (Governor) Snyder was asked ... whether Flint 
residents were victims of “environmental racism,” 
and he replied, “Absolutely not.” New York Times, 
January 22, 2016. 

Flint Water Advisory Task Force: “The Flint water 
crisis is a clear case of environmental injustice.” 










Water Utility Industry Intransigence and Political Opposition to USEPA Regulation 

FWATF “Historically, water industry groups have maintained that removing lead from water 
and plumbing systems is not necessary and would involve significant difficulty and 
expense (see, for example, “Controlling Lead in Drinking Water" Water Research 
Foundation, 2015). Notably, when EPA’s Lead and Copper Rule (LCR) was published in 
1991, it required replacement of entire LSLs, and in 1994 the water industry sought in 
court to limit this requirement to only the publicly owned portions of service lines (40 F. 
3d 1266, AWWA vs. EPA, 1994). In response, EPA revised the LCR in 2000 to allow for 
partial service line replacement—a practice the CDC later maintained was associated 
with increases in blood lead levels (“Important Update: Lead-Based Water Lines,” 
Howard Frumkin, MD; CDC, May 2010). The water industry historically has focused on 
controlling lead exposure risks through use of chemical corrosion control methods and 
has offered a number of related studies (as compiled in “Lead and Copper Corrosion: 
An Overview of WRF Research,” Jonathan Cuppett, Water Research Foundation, 
updated January 2016). The American Water Works Association (AWWA) also has 
published communications guides on lead-in-water issues (see, for example, 
“Communicating About Lead Service Lines: A Guide for Water Systems Addressing 
Service Line Repair and Replacement,” AWWA, 2014; and “Strategies to Obtain 
Customer Acceptance of Complete Lead Service Line Replacement,” AWWA, 2005). 
Yet industry guidance has taken the position that managing lead-related risks 
associated with LSLs and plumbing fixtures on private property is largely the utility 
customers’ responsibility. Many water utilities have not informed customers proactively 
(if at all) about the presence of LSLs. As a result, customers generally have limited 
awareness of the potential need to take action to protect themselves from lead in 
drinking water. ” 

“Notwithstanding the water industry’s historical reluctance to advocate for full LSL 
replacements, the state should develop a funding mechanism and program to evaluate and 
replace LSLs statewide...” 

March 8, 2016: AWWA press release: “AWWA Board supports recommendation for complete 
removal of lead service lines.” 

Consulting Engineer 

The FWATF was not successful in scheduling an interview with representatives of the firm 
Lockwood, Andrews, & Newnam (LAN) despite several requests. LAN requested that 
questions be submitted to them in writing. As of the time of publication, the FWATF has not 
received responses to these questions. 


Epilogue: Flint Water Advisory Task Force Final Report-Integrated Event Timeline 
Remedial Actions, Investigative Reports, Lawsuits, Recriminations, Resignations and Firings. 

October 16-30, 2015: 

First weekly coordination meeting held between City of Flint and state agencies. 

Information provided by MDEQ to Flint Water Advisory Task Force. 

EPA announces formation of Task Force to provide technical expertise to MDEQ and City of Flint. 

MDEQ approves GCDC Water Supply System permit for new 30-mgd Water Treatment Plant. 

MDEQ Director Dan Wyant issues statement saying his office was mistaken in how it interpreted federal rules; 
says ODWMA chief Shekter Smith is being reassigned to help with FOIA requests. 

Gov. Snyder announces formation of Flint Water Advisory Task Force to complete an After-Action Review. 

Former Flint (Emergency Manager) EM Earley issues statement to MLive claiming decision to switch to Flint River 
as supply source was "a local decision made by local civic leaders.” 

MDEQ issues construction permit for additional corrosion control treatment. 

November, 2015: 

Ml National Action Network (NAN) calls for special court for... lead poisoning in Flint. 

EPA to conduct "full review of actions taken to address drinking water quality issues in Flint.” 

Karen Weaver defeats incumbent Dayne Walling in Flint mayoral election. 

EPA issues "Final Report: High Lead at Three Residences in Flint, Michigan"] includes June 24 Interim Report, 
with health information redacted; EPA announces intent to audit State of Michigan's drinking water program. 

MLive publishes article indicating City of Flint certified that most water samples came from homes at high risk for 
lead, but other records indicate most did not - potentially leading the city and state to underestimate for months 
the extent of lead pollution in tap water. 

Flint families file federal lawsuit accusing 14 state and local officials of intentional negligence. 

Ml Board of Canvassers rejects petition to recall Gov. Snyder, alleging he is responsible for Flint water crisis. 

Class action lawsuit is filed against Gov. Snyder, State of Michigan and various city and state employees. 

ACLU Michigan, NRDC and Concerned Pastors for Social Action announce intended federal lawsuit against City 
and State officials. 

Howard Croft resigns as Flint Department of Public Works director. 

MDHHS releases data on October 2015 blood lead levels; 24 of 963 adults and children tested had elevated 
blood lead levels in October. 

Detroit Free Press reports on Governor's office's involvement in decisions to approve KWA and to use Flint River 
water for City of Flint water supply. 

Flint City Council approves $907,650 contract extension for engineering company LAN to prepare Flint WTP for 
treating Lake Huron water from KWA pipeline. 

EPA's Flint Safe Drinking Water Task Force releases comments on Flint's residential lead and copper sampling 
instructions; agrees with Del Toral that pre-flushing should be removed. 


December, 2015: 

Dr. Edwards makes presentation at Hurley Medical Center stating that Flint's water is still not safe to drink without 
filtration in some areas; Mayor Weaver presents him with a Certificate of Appreciation. 

State reports that blood lead levels in Flint children have dropped, with the rate falling to 3% of children under 6, 
based on results from 1,361 children. 

James Henry/GCHD recapped events over several months in an e-mail to other county health officials and singled 
out a specific state health department official he said had sabotaged their Legionella investigation. 

Tamara Brickey, GCHD public health division director, e-mails other county health officials that “the state is 
making clear they are not practicing ethical public health practice” re: Legionella outbreak. “Now evidence is 
clearly pointing to a deliberate cover-up... In my opinion, if we don’t act soon, we are going to become guilty by 
association. ” 

MDEQ issues report finding lead in plumbing system at Brownell STEM Academy - one of three school buildings 
that tested above federal limits for lead. Includes quotes from Wurfel attributing high lead levels to "old faucets 
and drinking water fountains. ” 

FEMA sends 28,000 liters of water to Food Bank of Eastern Michigan for distribution to partner agencies to serve 
Flint residents. 

MSNBC's Rachel Maddow Show places blame on Governor's Office and "radical, anti-democratic policies.” 
Governor Snyder issues apology for Flint water crisis via press release. 

MDEQ Director Wyant and Director of Communication Brad Wurfel submit their resignations. 

Governor Snyder reassigns Michigan DNR Director Keith Creagh as interim MDEQ Director. 

January, 2016: 

Newsweek puts Flint water crisis atop list of "nastiest cases of toxic discharge" in 2015. 

Michigan's chief medical executive, Dr. Eden Wells: Flint residents should either use lead filters or drink bottled 
water until further notice. 

Gov. Snyder and MDHHS announce a spike in Legionellosis in Flint between June 2014 and Mar 2015, which 
may be linked to switch to Flint River. Spike included 87 cases, with 10 deaths, in 18 months. This is the first 
public notification, 10 months after MDEQ notified Hollins the outbreak coincided with switch to Flint River water. 

Gov. Snyder requests Presidential declaration of major disaster and emergency and requests federal aid. 

President Obama approves declaration of emergency and request for federal aid, and declines request for 
declaration of major disaster. 


MLive reports that Genesee County Health Dept, officials expressed concern re: increase in Legionellosis in Oct. 
2014 in meeting with Flint Water. 

Gov. Snyder delivers State of the State address; apologizes for Flint water crisis, announces release of his own e- 
mails regarding Flint water, and commits another $28 million in short-term for more filters, bottled water, school 
nurses, intervention specialists, testing and monitoring. 

President Obama announces $80 million in financial aid for water infrastructure projects in Michigan, including 
Flint. Money is being provided for state's revolving loan fund, not as an appropriation. 

EPA Region 5 Director Susan Hedman resigns. 

EPA issues SDWA Emergency Order saying authorities in Michigan failed to properly respond to Flint water crisis 
and prescribing various actions for the City and MDEQ. EPA will begin testing the city’s water; order a range of 
data collection, plans and reports from the City and MDEQ; and form an Independent Advisory Panel of drinking 
water / treatment experts and community members to recommend next steps. EPA Administrator Gina McCarthy 
also asks EPA inspector general to conduct independent review of Region 5's oversight of public water systems. 
MDEQ Director Creagh responds to EPA by saying they will comply, but questioning McCarthy/EPA's legal 
authority to direct MDEQ in Flint response, and stating MDEQ has complied with all EPA's recent demands. 

MDHHS releases data showing 70% of people who contracted Legionellosis in the Flint outbreak were exposed to 
Flint water 2 weeks before their symptoms began. 

Two MDEQ staffers are suspended without pay pending an investigation. The employees are not named in the 
press release but soon are identified as Stephen Busch and Liane Shekter Smith. 

Gov. Snyder returns additional executive powers to Flint's mayor. “Mayor Weaver will now have the authority to 
appoint the city administrator and all department heads. Today’s action is the next step in transitioning to full, local 
control in Flint.” 

Detroit Free Press reports that hacker group Anonymous has launched a Flint operation and is calling for 
Governor Snyder to be charged with manslaughter. 

February, 2016: 

Michigan Attorney General Schuette says his office "likely" can't defend the seven MDEQ workers being sued 
over Flint water crisis; asked federal judge to decide. 

FBI joins federal investigation of Flint water crisis, which also involves U.S. Attorney's office, U.S. Postal 
Inspection Service and EPA Criminal Investigation Division. 


House Committee on Oversight and Government Reform holds hearing where Beauvais/EPA, Creagh/MDEQ, 
EdwardsA/T and Flint resident Walters testify re: Flint water crisis; former Flint EM Earley declines to appear. 
Edwards: "I am personally shamed that the profession I belong to, the drinking water industry in this country, has 
allowed this to occur. ” 

Gov. Snyder announces that Shekter Smith/MDEQ, head of ODWMA, is fired. 

Gov. Snyder proposes state budget for FY 2017 that includes $195 million to address Flint water crisis. 

U.S. House of Representatives passes H.R. 4470, which specifies notification requirements for lead action level 
exceedances in public water systems. 

Obama administration officials tell Democratic members of Congress they anticipate providing a Medicaid 
expansion that will cover lead blood-level monitoring, behavioral health services and nutritional support for 
children and pregnant women in Flint as a result of water crisis. 

Lawsuit is filed against LAN, alleging professional negligence in preparing Flint WTP for full-time operation. 

Gov. Snyder asks for expanded Medicaid support for about 15,000 Flint residents in the wake of Flint water crisis. 
Food & Water Watch releases report showing Flint residents were being charged more for water than any other 
customers in the nation's 500 largest community water systems. 

Dr. Marty Kaufman/University of Michigan-Flint says in press conference that it is still unknown what types of 
pipes are running to 13,000 properties in Flint. Thus far, 4,376 locations with lead pipes have been identified; 
records do not exist for more than 10,000 properties. 

Gov. Snyder signs $30 million bill to provide water bill relief for Flint residents. 

— and the story continues. 


March, 2016: 

‘Latest Tests Encouraging’ Detroit Free Press - March 15, 2016 

The latest results showed 91.6% of samples were at or below the federal action level for lead of 15 pg/l. 

Two weeks ago, 90.4% of samples were at or below 15 pg/l. 

Testing will continue every two weeks at 600 ‘sentinel’ sites. 

Results of Flint Resident Water Lead Sampling (March 2016, Virginia Tech) 

1. Flint is Not Yet Meeting the 90%,’iie Lead Action Level. 

The 90%’He lead level in the March 2016 sampling event was 23 ppb which is above the 15 ppb EPA 90%’ile 
action level. Because the pool of 174 homes sampled is random in terms of the home plumbing profile, and was 
not selected to include at least 50% homes with lead pipe as required by the EPA for Lead and Copper Rule 


(LCR) monitoring, our reported 90%’ile lead is probably lower than that which would be determined in an 
approved LCR sampling event. 

2. Lead Levels Are Lower Now Than in August 2015 



90%'ile (ppb) 

% > AL 

2015 

2016 

2015 

2016 

First draw 

28.5 

22.8 

19% 

15% 

~1 min 

11.6 

8.3 

6% 

5% 

~3 min 

7.1 

3.1 

3% 

2% 


3. Iron Levels (and Red Water Complaints) Are Decreasing 



90%'ile (ppb) 

% >SMCL 

2015 

2016 

2015 

2016 

First draw 

349.4 

418.4 

13% 

14% 

~1 min 

285.4 

157.2 

9% 

5% 

~3 min 

247.8 

160.6 

7% 

4% 


4. To Speed Up Recovery of The System, Many Residents Will Need to Use More Water 

This investigation revealed that many Flint residents are using very little water. Two homes with persistent 
elevated lead problem, were only using 20-45% of the monthly volume considered typical for U.S. homes. 

Our discussions reveal that this low water use is because many residents are: 1) trying to reduce their water bills, 
2) showering only once per week for up to 5 minutes to reduce the likelihood of rashes or exposure, and 3) using 
bottled water for baths, washing dishes and other uses. 

April, 2016: 

In Flint, Fears of Showering Bring Desperate Measures New York Times -April 13, 2016 
“The efforts to avoid bathing in Flint are linked to persistent reports of rashes, itchiness and hair loss, despite 
assurances from government scientists that they have not found evidence that the city’s lead-tainted water is 
unsafe for bathing. ” 

Flint Water Crisis Yields First Criminal Charges New York Times - April 20, 2016 
“The first criminal charges stemming from the Flint, Mich., water crisis were filed on Wednesday, as two state 
officials and a city employee were accused of offenses including covering up evidence of lead contamination. 
Michael Prysby, a district engineer with the state Department of Environmental Quality; Stephen Busch, a district 
supervisor in the same department; and Michael Glasgow, the city’s utilities manager, face a mix of felony and 
misdemeanor charges. ” 

“These charges are only the beginning,” Mr. Schuette (the Michigan attorney general, a Republican who is widely 
seen as a possible candidate for governor in 2018) said. “There will be more to come - that I can guarantee you.” 




















How Officials Distorted Flint’s Water Testing New York Times - April 21, 2016 

A number of samples were collected on a street with a relatively new water main, reducing the chances of finding 
lead contamination. Some of the homes appeared to be chosen for testing because they were unlikely to have 
lead contamination. Eight of the 71 homes tested in 2015 were on the same block of Flushing Road. A relatively 
new water main on the street reduced the chances that the homes would test for high levels of lead, according to 
the American Civil Liberties Union. 

The testing itself was designed to create artificially low readings. Residents were told to run their taps for several 
minutes before samples were taken for lead testing, an unusual practice called “pre-flushing. ” 

Water Efficiency - May 2016 

Professor Marc Edwards of Virginia Tech was analyzing water samples sent to him by a Flint, Ml, water customer, 
done through a “very rigorous” sampling protocol that he had directed. “I was in total disbelief,” he says. 

“It was the worst lead in water I’d seen in 25 years,” says Edwards, who teaches at Virginia Tech’s Environmental 
and Water Resources Engineering program in the Department of Civil and Environmental Engineering. 

“Even after 25 minutes of running the water, flushing out the lead from her pipes, she had more than 500 parts per 
billion lead,” he says. “Many samples were over hazardous waste levels. Some samples had 13,000 parts per 
billion [ppb]. The EPA standard is 15 ppb, so that means she’s nearly 1,000 times over the maximum level and 
1,300 times over the World Health Organization standard levels of 10 parts per billion. This is very serious.” 
Edwards says a single glass of the water could raise a child’s blood lead from zero up to about 45 micrograms per 
deciliter, well beyond the lead poisoning standard. 

Sharing the Professor’s ‘total disbelief’, these are seemingly unprecedented - and inexplicable - results. Under 
what extraordinary circumstances would lead concentrations reach 13 mg/I? Why would lead concentrations 
remain elevated after 25 minutes of flushing when (lead-free?) water from the distribution main would be expected 
to be accessed within minutes - as in the analyst’s previous samplings? JTO’C 

Did Elevated Lead Levels result from the dislodging of ‘Particulate Lead’ from Flint’s lead service lines? 
Environmental Science and Technology, July 23,’13: Detection and Evaluation of Elevated Lead Release 
from Service Lines: A Field Study— Miguel A. Del Toral, Andrea Porter, and Michael R. Schock, U.S. EPA 

ABSTRACT: Comparative stagnation sampling conducted in 32 homes in Chicago, Illinois with lead service lines 
demonstrated that the existing regulatory sampling protocol under the U.S. Lead and Copper Rule systematically 
misses the high lead levels and potential human exposure. Lead levels measured with sequential sampling were 
highest within the lead service lines, with maximum values more than four times higher than Chicago’s regulatory 
compliance results using a first-draw sampling protocol. There was significant variability in lead values from 
different points within individual lead service lines and among different lead service line sites across the city. 
Although other factors could also influence lead levels, the highest lead results most often were associated with 
sites having known disturbances to the lead service lines. This study underscores the importance and 
interdependence of sample site selection, sampling protocol, and other factors in assessing lead levels in a public 
water system. 


May 8, 2016 Hazardous metal’s levels much higher in summer than winter, study finds 

httDs://www.sciencenews.ora/article/when-measurina-lead-water-check-temperature?tat=more 

Environmental Science & Technology. April 14, 2016: Seasonal variations in lead release to potable water. 
S. Masters, et al. 


Lead levels in drinking water vary by season 
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If, as shown by the USEPA studies in Chicago, 'particulate lead' is primarily released from service lines owing to 
physical events, such as disturbances resulting from impact, shock, excavation or water hammer, why would lead 
concentrations in Washington, D.C. exhibit continuous repetitive seasonal variations with water temperature? 

Also, why are 'particulate lead’ concentrations consistently two to four times higher than 'dissolved lead’ 
concentrations in Washington, D.C. water - as opposed to being sporadic as would be expected if the dislodgment 
of particulates were largely the result of physical forces? 

Alternately, may ‘particulate lead’ primarily be that portion of the pipe corrosion product which has precipitated as 
a colloid following solution of lead ion from the service lines and plumbing? If so, the reported ‘particulate lead’ 
may not have been physically scoured or dislodged as scale from the interior pipe surface - and impacts or 
disturbances to lead pipe may not be the major cause of high total lead concentrations observed at the tap. JTO’C 

Challenging the reader to a ‘thought experiment’. 

What kind of experiments would you propose to gain insight into whether observed elevated lead levels are 
influenced more by ‘physical disturbances’ or ‘chemical factors’, such as disinfectant concentration, depletion, and 
temperature? 

For possible approaches, see: https://communities.acs.orq/bloqs/h2oc/2015/08/18/kinetics-of-chlorine-depletion- 
and-microbial-orowth-in-household-plumbino-systems : https://communities.acs.org/blogs/h2oc/2012/04/05/ 
control-of-nitrification-in-a-water-distribution-svstem . 









